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(Translation) 
Reference (A) 

Japanese Patent Laid-open Publication: HEI8-33718 
Title: Stent for Vessel 
Disclosure date: February 6, 1996 

Abstract: 

A method of making an intravascular stent comprises (a) applying to a 
generally Cylindrical stent body a solvent in which a polymer is dissolved and a 
therapeutic substance such as heparin is dispersed, and (b) evaporating the 
solvent. 

The stent can be used to overcome the problem of restenosis following 
angioplasty treatment. The stent can be delivered and expanded in a selected 
blood vessel without losing a significant amount of drug, and provides sustained 
release of the drug to vascular tissue. 

The present method is simple, effected by simply immersing the stent in a 
solvent, or by spraying the solvent onto the stent. 
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ism Km.mm&ztmb. *titcmm$t\itm 
bit tfcftomiftftg***. * c 4 «g n 4-r i. 

(ft*) ±EBWB. X?>h0*tt(c. ^(c-eo4EM 
C£#. JgJW^^^ KoaSBOBBCW^KOASvh <; 

^a©a©ii»KDfi:^oaK*»< -rs c t * 
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1 

[ttlf 11*088] 

[8*51] &TICW1 ^Xf- yVi^L-C\.^Ct 
( a ) gfltfttcPIff «OX r> F 5 : 

(c) mm&$nz. 

[8*52] ^^>h*«*fflI8Bt*Lrt>*8 

*5 i «:£«©:*&. io 

[89*53 ] F*«#*»WUI**L"Cl»6 
8*51tCK*t©;£&. 

(8*54 ] j^a<«S{c<fc-,-cfiJB<*h.£8*5 l 

(8*55 j m*wR«:j:o-caje*ti*M*gi 
«t 9 mm s n*8*5 i Ke«t©m 

[8*57] ft»N®mShft:# 'J ?~ 

tc»-T5tt**i t a»@©58ffl^f-9 7'©i»<o*>rs 20 
US *SB*5 1 KEttom 

[8*58] #y v-#£<*«iRtt©#y?--c*4 
8*5iKKtt©#£. 

(89*993 #'j7-#, *y (L-^i'f^^ »*7 
t"» F) . F-3-yij35«{ F) &V 

#y (/W Fo+V^f-U-F-a-Mij u-h) £0 

(8*5 io] # y ^-aafcffcestt©* y 

*8*51 Kf2K©m 30 
(8*91 1] #yv-*i, i/ya>, #y$u* 
>, yv-Rtfaitfy 
r*"J u-F**iJ<yv-&tf3jj<y-7-. sj<yx 

fc©T**B*51 0KEK©m 
[8*9 1 2 ] jgS(C45t?«8ffl©£IK3 hfcstf ') v 
-tCSWitt**. ft 1 0 : 1 toh 1 : 1 0 OOfiHK 

**8*5iK£«t©m 

[8*91 3] JdJIttV ^33*fa^F. t 5 ** 
^ftl. ^<y>. b*i?>. yi»tfiHttfcAB< 

h. r>i>***7». ttw^^sows^y^fu 

**• F J: ») &SS*>6«R**ifc*©-C**B*5 1 K 
Ett©^. 

[8*514] «TKasfrf4;*f^7**SA/Cfc>.5C 
(a) ^WKRfije<D^«©X^>F*{**JM. 
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(c) immMSitZ. 

[8*35 1 5 ] ? 

icxvmstiinmi 4tcK«©m 

(8*5 1 6 ] mickttzmmmstitc* y v 

$M<*ft*8*51 5KEttO#tt. 
[8*517] tfyv-tf. *y (l-7*?4 7 * 
r^v F) . * y (7?*^ F-3-yy37^r F) . 

7*x*7\iWt/*:/) «fc9&5#*><=>Stl?;**a;fc4© 
■c*i8*5i 4*ciatt©m 

(8*51 8] W33Af3YFW+tyt-;> 
-0*48*51 4 K £«©£&. 

[8*5 1 9 ] J«TK*tf 5 * f v 7tdX/Ct>4 C 

(a) £«m«cRH»©af > F****^*.* ; 

(b) jg«i. jgttKjgJBSftfcffyv-i. jgMBcfl. 
ttSfcfc«^fc»©««£SO;Sg«**f-> F*fl:JC 

<d) »rtrtK©atflifcaf»«:rte*iib-C^f-> f 

(e) X^>F*«c«tt«:fi^S^-CA(*rtE4««l3 

[8*52 0] Zt'shTmifiSmmiliLX^Z 
8*51 9tcBtS©#a 

[8*52 1 ] 2^ F*»6i»^?«ffi4#fCI,> 
*8*519(CEtt©m 

(8*52 2] %mm*tc*->xmstiznm 
i9tce«©m 

[8*52 3] »«a«*tcJ:-3-caflI**i*8*5 
19KB»©m 

[8*52 4 ] %&imm<Dm&VW!kZT-> 7 
(CfcQflffi 3*128*51 9(CKit©m 
[8*52 5 ] **tdaW5»JW©jgK3tifc#y v 

aaacaffl^^^^^o^-o 

SE 3 h*8*5 1 9 tcK«©£& 
[8*52 6 ] # y v-*»4«:R«{it©# y * 

*8*5i9(ceis©m 

(8*52 73 iJ«yT-* t #y (.L-7*?< ii> 
r^7F). (5**4 F-a-jfi/aJ-f F) R 
(^-TFP+V^U-F-3-^yw-F) «t 

o<c^«>6a^3n/t«>©r*&8*52 eeceeis© 

(8*52 8 3 # y v-fii^^sstt©^ y v--o* 
*8*5i9(cets©m 

(8*5293 ii«y-7-*. vyn>. ^yj?w* 



3 

-r;u&tf-fe;U a - * sPS#<£ 0 tih m& ? iifc 
i><»X$> 4 2 8 iclEKO^& 

-lcmzttm&> fil 0 : : 1 OOOtEHJC 

[&8*S3 2 ] mm l tcffSiso^&rKg$*ifcx 

[«#I3 3] x*1f>1ry><b#';v-OB£WC 

[f^$ffl&8WI] 
[000 1 ] 

imx.\mmm2titc#&?>t:GLx^zz?> h 
tcia-r4fcccrc*4. 

[0002] 

X - (atherectomy) XtttdBW) U-tf-&£iSg<DJ: 0 

4. 

[0003] wmv> i ocrxBffltt, $uc««wr*4 

<^«WfcBIH«, *^>r*<&§U «JHS»«te 
«fc X% < <OJ£#OfcA4CH»t5gOU^*«^ 3 4 

cooo4] a*«tc ptca/^- ><d±k an s nr % 

SftfWHMfaU, 733,665 ^ Gianturoo (£fttf£tlfc 

9JHS#4 , 800 , 882, Rc* WiktortC^fan 50 
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/C*H!|SjBFfl8tD»»4 ( 886 f 062 ^c^?nUr>F 

[000 5 ] BIWOMOIllffitf, jt«EfiE8S©*ffi«: 

^oaaoismtt, wktmv&ztftxitxo. rtm 
[0006] w»3SHa<oiTO©HK:-3c>r^r-5fc 

*>. rt«©fflfla<tft«:SS3nfcC[>ichek t D. A. et a 
1, Seeding of Intravascular Stents With Ceneticall 
V Engineered Endothelial Cells; Circulation 1989; 
80: 1347-1353) h £4*4C ±#tt**hfc. 

u b a •> aw/r-r ^ h-hb*«b* /c t ^ 
[ooo7] Mfsom^motctbcmn^x^tcit 

fit. PalmazCCRffSnfc^H^SPWfflS^S.lOZ^i/^ 
^SR^SFtfHH0»9Vl2779) r§^CDHW^jSfflT4 
R^SKJ»SHiaaW90A3332) rUSUO^'jM'U 
-«rltttr4X^>hj 3fr«*3txrc>4. *txh<0 

vfeozmv. s»3p<o«i*^«^$^4/cs«>ccx^ 
> r «c«i&f4 c & wmmz hx c^4. 

[0008] MH^IMf S tlfe3HH^IMNl4 v 73 

3,665 Cianturco tC^f$tlfc*S^HF^JffiSS4, 
800,882 RU> WktorfCMff Stlft^BffHFfiNI 
»4, 886,062 #tCH^3tlfcfeO<0<t^4*K»CDX^ 

4fc«xDjh«coa«i©iar. aa<cstt*tt^r4fi6 

£1>5C±#?*4. 
[0009] 

[|£W«f»L«fc5<!:^4aa] X5^> 
tcti, )^^«£BCc|qB^«>4. 

[ooio] *^<oaw«, *ii«ca« 

^.4Ci*4. 



t 



[ooi i ] zmwukosmt. ztuc&msntcSk 

»D?fi«.fcM?&«:*9C4ft<. miR$htctn.<glC 
4*S. 

[0012] ^motkomu. iigffija^©!^!© 

[0013] xmofeommt. ^mnict><D^m<D 
sxzctbz. io 

[0014] 

[0 0 15] Ch64te©Bffj«:. *M}lc*r>Xl&L 

4. rnKfttoititcmotctowtoniZtsmia 

r>r*»gT5;£fffi£3Sj|L;rc. r©±©*JW 

7^h©&^ia«c»^**^r'j?*;*4i-c;*f-> 20 
©36»i©85©2«*a< -r* c tufrr. 

[0 0 1 6 ] *?> r*l£JMt*>. S*H-©*ffi*8o 

sax. *K^f>h.€rjgjsccar*. xt-vhc&s 

tmiSf 5 C 4 K J: r> rjSfflT * C 4 #r * 5 4 V » !> . 

loo. «*©j«n>«a©3 ~? ^ > y *a«r * 
citci-^r. 27^Nc£*&*i'***ai©**gs 
«cmrrsc4*«-cs$. a^-?-;Mcj:siireri©B 30 

m>tabo>Z7-> r©IS»*fiS:eci«*S-tf&(,»J:5 

■5. -ttii^iUc. »* l/< an-?- -f>yttfc«fc-eo. 00 
2 -f>*©JWUgd>tt<. *i/c«Mf*L<tto.oo 
1 -f>*©JWU:04>W,>. 

1 0 0 1 7 ] a-? * >*©s#4. m#m$ti& 

-*jWW5C4. Rtf. «*©*©*£<*4*H©it 
KJ:-,-CBaWSC4*S"C*4. C©*ffiK«t-3-C. « 

etamethasooe) ©J; 5 <ciOW33.il-?- a K(qlucocort 
icoids) . ^< i) 1/ (heparin) . t;UJ?>(hinidin) , 
h37xO-*(tDcopherolX r>i>t^9> (anql 
opeptln). r^tVXasplrtn) . ACEHffiH(ACE1n 
hibitors) . fltfiH^rCqrarthf actors) *Pt'JziZi> \s 
(oligonucleotides) ©J:5ft36W, -eUrJcD 

f-> h©ttJS©BI©^f-> htCftttU *l/-C!WSh 
fc*ter**«a-r «c&4»vt«. so 
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coo i 8] setcffiiJciB*©* 1 ^ — . 

©jsWDStefcsr* 5 c 4 «c«t -3 rstjsrr * c 4 #v * 

[0 0 1 9] HftKRl/Ttt. *&9iCC,J:r)H£3tift: 

ranslusinallv)^f-> h*»AL. *f~> r fcftMttK 
i£^S^rA(trtE4fttt3#5C4K:«ti3. AfcrtB 

->ttW». aaK5S^l>Bea£S4^-;l,->a;5g 
[0020] «TK*l6W*8««CSiWr*. 

[oo2i]*«wtt. mert©^f>h*isst-5^ 
stcroir*. *?>*•©«*«&«&«. aeasK* 

©X^X-rfc^t*. PalBaz<C8fTl*ft/c#g 
£ft9UBHE&4,733,665 Gianturco (d&ftSflfc* 
@ ! S8W«*»4 I 800,882 ^. XV. Wiktor«C|6tf$h 
fc#S1$SFl9J«»3U , 886 , 062 ^fcBB^S^fct©© J: 

4*j-c#*. 

[ 0 0 2 2 ] *f > Hi. S!t(Ci3 fc>U>*BflM:tt 
«*Wl/Tl>S4«:a^tt©3Rtt-C*n{X. wm±nt\ 
(CJ:o-Cfc*ffifSC4*sr#4. 

u>4EWsn. *Lr*»wrffiffl-r*c4^-e# 

•5. BSitC, sK'Jx^U^f^^W-hCwlvCethyle 
ne terephthalate)). ^'JT-fei'-A'Onlvacetal). * 
vtT'sv F(po1v(lact1c acid)) . #'Jx 
^U>*+-^-f F/!»<';7'? i U>7 i l/7*U-h3*>J 
(palvCettivlene oxide)/poly(butvlene terephthal 
ate)copo1yner)©J: 1 »4 »9c£ttXH^(*«lRtt© # 

c o o 2 3 ] x?> v mmmmv. * L.rRjs©ra 
fcia*'*ii*»<»i/ncti>^««i4i!fflB(s-r**'<#-ctt 
^f>h©*iitt. ttmscMXmztitt* 
-?4> #zmt i fcftKo. ^^<m8^©aiii^aa 

©n*©«ffiK3-f ^ > Ln<r 

[0 0 2 4 ] *&WCJ:S3- h 1-44^. 

mstis. «s«:^jii / <tc»««[4*>;v-4»s©fc 



1 

i 
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[0 02 5] 















#V (7^f0^yy F- 
a-^Vn-V-y^TVy F) 


7-fcF> 










i/yp>«t*J 






tfij ('vf pP t/-t 










*\/ty v 



coo2 6] hwwaah. *bxim& 

*»TC 4 KJ: o r * h CC»8T* C t ifiV * -6. 

[oo2 7]«tftifc#';v-»4»a^ttr, 

h #m mi t msos^mm mmuc 
-r*#vv-rftwtittft^ftc». #yv-« % ttuo 

£fMtttt0#>J7~ti. SflttCBOxKUv- 
411*9. »«<D»«:fi<?ft5ELr*K:«ttWtcJ5as 

-c*s. IMt«££fMnto#yv--a k #y <l 

-7^rv »f 7t>» K) (poly(L-lactic acid)) % # 
y#:/P7£F>(polvcaprolactone)* #«J (5**F 
-a-yja^^F) CpolvOactide-co-qlycol 1de}) % 



jf< y C^-f Fd + 2^^3— F) CpolvChydrcDcybutyrat 
e)) , #y <>W FP + i/7*7-F-3-Acy 
h) (polyChydroxytxityrate-co-valerate)) , ^yt** 
^^VCpolWioocanone) . #y**VXX^UQ»lvo 
rthoester), #'J7>/W F 7 -f F Cpolyanhydride) . 

*y <yya-y 7i>» F) cpoivCqIvcoiic aci 

d)) • (D. L-7^fom? F) (poMD, 
30 L-lactic acid)), #U (^j3-iJ?W»F-3 
- h yy*U>*/-#*- h) (poly(fllycolicacid-co- 
trinethylene carbonate)), * , J7*^7t^^Kp 
olyphosphoester), #"J 7 tX7 tx^WU»>(p 
olyphosphoester urethane) , #y (7$ S7i/? F) 
(polvCamino acids)) , U7S7 9 V U- Ncyanoacry 
lates). *U (F«j«^l/>*-**-h) (poly(tri» 
ethylene cartwnate)), #U < Y S y*7-;K*- h) (p 
oly(iBrinocarbonate))» a#U (x— f Jl/-xa?-;l/) 
(copoly(ether-esters))( ffUtf PEO/PIA), #«;r^+ 
40 U>^1fU- V (polyalkylene oxalates) , # >J 7 * 
X 7 r -fef > (pol yphosphazenes) , RV, 7^yy>(fib 
rin), 7^»J ^-y>(fibrinoqen) % -b^P-X(cel 
lulose) , X3f-^(starchX =J v-y>(conaqon)a 
C^tT^PX^^Tl/^ F(hya1uronicacid)*D4ft^ 

[0028] *^ *y^U5r>(po1yurethanes) . V 
y 3 > (silicones) Rc/# yx^f-Jl/(polvestersyOJ; 

^fttt*a^^tttt©«^^ y *> 

Offl-r-SCi^-Cfi?, ^Ur^y^U^^Xpolyolefi 
50 re) , tfV4V?f-U>tx*l'>-T*7 7*l'7 4 
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>(7):3;t<y 7-(polyisobutylene and ethyl ene-alphao 
lefin copolymers) ; 7i"i WJ7-in^ij7- 
(acrylic polymers and copolymers) , #'J £xrt,£n 
7^ K (polyvinyl chloride)<7><£ V«C fcfxjU^ Y K# 
'jv-in^tj v-(vinyl halide polymers and copol 
Wters) ; ^iUx-x;U (polyvinyl methyl 

ether)<7)<£5&* y c?x;Ux-:f ;U (polyvinyl ether 
s) ; #y ^'Jf>7il/t7^ K (polyvinyl i dene fluo 
ride) »J trx >J f>^n 7 A K (polyvinyl dene ch 
loride) <D£ 5t£# y t^X y-f>y^ ^ K (polyvinyl id 
ene halides) ; ^'JT^'iP- h V^(polyacrylonitri 
le)# »j e-il^r h > (polyvinyl ketones) : >J * * 
U-> (polystyrene) <D£$tj;# y fcTx;l,7 D7^ ? £( p 
olyvinyl aromatics) , # V fcTx;l/T-fef— r (polyvin 
yl acetate) 0<* 5 fcif<y tx^x^fvl/ (polyvinyl e 
sters) ; x^u>-^ ^u<> * ^ y U- r a#y v-(e 
thylene-nethyl nethacrylate copolymers) <D<fc V«CfcT 
x;u^yv-0±Xtt^U7y>i©D^i;v- (copol 
\mers of vinylnonomers with each other and olefin 
s) , 7^ , JD-hUJl'-^^U>3^iJv-(acryloni 
trile-styrene copolymers). ABSWl!a(ABS resins) 
RV*? U > - ^JlTtf- M^'J7- (ethylene- 
vinyl acetate copolymers) ; t-/P>66 (Nylon 66) 
S^'J^^P^^^AOwlycaprolactan) <7><fc ^a&jff 

5 Kpolyamides) ; Tto* ? KWIiCalkyd resin 
s) ; #'J - h (polycarbonates); ^Vt^UM 

U > (pol voxymethyl enes) ; #y-f * FOnlyuride 
s) : * l Jx-r;l(polyethers) : x<j<*i/ffi|§(epoxy r 
esins), # 'J $ U £ > (polyurethanes) ; U-3>(ray 
on) ; U - 3 > h »; T -fcr-r- r (rayon-tri acetate) ; Hz 
^P-* (cellulose) , -fe^P-^yfe^- Kcellulo 
se acetate) , -b^P-X^*"?- Kcellulose butyr 
ate) ; -feiHa-artf— r:/*5- Kcellulose ace 
tate butyrate) ; P 7 t > (cellophane) ; -fe;l>P-x 
+ 4 Y l>- Kcellulose nitrate) ; ■feJl'P-X^p fc* 
r (cellulose propionate) : -fe^P-^x-^ 
(cellulose ethers) : RCF*^sK*^-rf^;H?^n-X 
(carboxymethyl cellulose) <D J: 3fc<&D#yv-fc, 

«flrr*c4#r**. 

[0029] fc«<D*<D# y v-*c#**teS0fcab<D 

T*c4Kfcw$#y v-<Da&#4, 
r*. feL^yT-3wx^>hc!)±^te«<ofc»(o«iH 
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. ^LTfc*-?- 10:1 a^fcJ:* 1:100 

K3B»T4C4*<r*S. 

[0 03 0] *»WrfiMShfij^O/c«!>0!»jrtt, 

+^>1^y>(ctexanethasone) ^-c^? >f y>(betanec 
hasone) <D£*> ft? 4 K (glucocorticoid 
10 s) , -^^'yv (heparin) , tJU^> (hirudin) , 

^xn-;U(tocopherol) 4 7>y^7'f> (ancnopep 
tin), 7* try > (aspirin) . ACEHS«<*0Einhibi 
tors), J&fiB^ (growth factors)*** y =f* * U** 
K (oligonucleotides) , *LT «fc9-»WCCtt, CtifiL 

[003 1 ] tKM^Rmx, 7* cT y >(aspirin) 
t*y ^-A/(chpvridamole)<Oi: ^^Cil^^tfC <h*sr 

**. rxt-y>(iii)S3B4KjS^<b^^i!m/h 
20 «wcc#s£ti*. £>eyy*-jwt % *h*HfttL/NK 
fcrtSateW 1/ x c c 4 r r ^ f y > (c(Kr c Jifinr 

^8. CiSHW«, ^/t«J> (heparin) 4^v^>( C ou 
nadin)4yp^ 5 > (protamine) 4 1 ^>(hirudn) 
4^xtaaHtt^tf<g(tick anticoagulant protei 

RXMt* jtV rUtf-f KnethotrexateX Tlf^^^ 
y>(azathioprine), b>i? »J ^^(vincristine) . 
^>^-7^^->(vinblastine) % ? fotu^vi/fotfyu 
30 orouracil), T P V ^>(adria«ysin)SCf A4rv 
Y^>(mutanycin) <0**> fc*S»*£t?C 43^r#«. 
[0032] 

[0033]Hf6«l 

f 1 *^^ * V> (dexamethasone) (Dl3CT-b h >iSS#2 

w<c«iS4Lrswinfc. xr^^^oss 

(BadqenOOO) rt(C*Mlfc. »>JU^ dr-(Wllctor)^ V 

r^ro^^vh^^t-^n-hsti^*^ ypt 
tt»stifcAtt* (ptt=7.4) (c^7 t >h^a*rc4cc^ 

f*VjtVJywUt#. «*3 m 
[0034]%tt«2 

so (tfMi2nti,»sm&Lria(itib MBt 



4 
I 



(; 
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7>f*-*r>hai. JRP<SH«*i. *Lrtt«Sft 
[0 035] £J6W3 

130E>r*tf> £ 7> i 0. SUtfD* V # 7 £7 F > (poly 
(caprolactone)) (AldrichlS, 160-9)<D7 h >gjS 10 

Coffin -r-r >y£%i£/ctf>$C, i2-i5BjBWca 
C0 03 6]Htt«4 

chis, i60-9)(orth>?g«^ggRjn/c. * 20 

^+-^f>h^ xm<mtsti* ^Lriaisti 

«fc»fc. 12-I5@j^ctf«<*tifc. codecs 
-F3ttfc*^>F#* 3.5nm <Dl(llS^fi6*<0^;U-> 

ftflLfc. 

[0037]«WI5 

*Ti/9 F) (polyCUlactic acid)) (OCA Biochen, m 30 
=550,000) <D«»«r*tf^Dn*^igjg^iEJR5n 
fc. SStt. XT? vis (Badger) rtfCK^hfc. 
**-:M7©$r>*A,«7^-;<f->FiC, 

T>FK, at>*ffi3-7 u ^>^*^4fc«>K:, ft2 
0@«K#frW6tifc* COJ^Kn-FSttfc*^ 
F#. 3.5w©iiS»lEJB©/^->-cfibtSnfc. 3 
-fw>#ti, ^$«CT:X^>F«c«9tfW6hfc 

[0038]Htt«6 40 

^ 9TUv F) (GCA Biochen, Mfe550,O0Q) <Dffli££tj 

(Badqer«50-2) AfCBMlfc. ^A;**-*-* 70* 
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